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Servicing Refrigeration Systems
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RAC System Servicing

Inspection Maintenance Repair
A 4 y
Er?:eerv?m::ilg: Conservation of Reconstitution
of as-is state target-state of target-state
y 4
Content: Content: Content:

* Regularly system + Regularly e Elimination of
inspection of planned activities dysfunctions and
proper condition to maintain a correction of

+ Verify accurate proper system defects
system function condition e Provision of

* |nspection of e Maintain requiered spare-
general system accurate system parts and
safety function consumables

* |nspection of including * Replacement of
accident proof recurrent all worn-out or
status tightness check faulty system

+ Deduce + Removal of components
consequences pollution and ¢ Maintain

— contamination, accurate system
—_— those who are function
caused by e Repeated
normal system tightness check
operation N
— ~ —

"f ~

Potential Tools:
A 4 o Checklists
Potential Tools: (VDMA) Potential Tools:
« Mainenance
+ System brief contract * Report
instruction e Manufacturers + Labeling
+ Manufacturers instructions + Monitoring / Log-
users manual « Monitoring / Log- bhook
+ Standards ISO, book + Database
EN, VDE, * Report (EcoKlima)
¢ National + Database » Standards ISO,
regulations (EcoKlima) EN, VDE,
¢ Code of practices + Standards ISO, + National
e  Monitoring / EN, VDE, regulations
users checklist +« National * Code of practices
¢ Database regulations * Manufacturers
(EcoKlima e Code of practices instructions
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Routine maintenance

Service and Repair

Requires refrigerant
handling or electrical
repair?

Yes

Is system
leak tight?

Check that all
necessary tools are
present

Check that the working
area and system is safe,

breaking into the

( Access circuit )4-'\'9
v

Refrigerant recovery

No

Dismantling and
disposal

Check that all
necessary fools are
present

Check that the working
area and system is safe

A\ 4

( Access circuit )
v

Refrigerant
recovery

(Break into the circuit) ( Carry out repair )

( Purge with OFDN )

v
( Carry(itrepalr )4_

( Seal the circuit )

( Tightness testing )

Pressure test / Strength test )

Is the system
leak tight?

Yes
x

( Charging
v

( Leak checking

Is the system
leak tight?

Yes

( Pl @

eave the working area
in good condition

C

D

Indicates situations
for leak
identification activities

Vo
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Refrigerant Tightness Testing For Leakage Inspection Procedures

- OPERATIONAL SYSTEM -

Indirect refrigerant gas detection (leakage)

Direct refrigerant gas detection (leakage)

Proceed to direct
refrigerant gas
detection methods

operating devices

1. Checking 2 Visual 3. Visual 4. Visual 5. System 6. Logbook 7. Re- inspection
system loghook inspection of inspection of inspection of tightness test for of repair
system system safety system refrigerant leakage
components devices charge
Refrigerant
* Inspection and Inspection for... iepechoelcd detection inspection
analysing of - noise Inspection of systgm refrigerant bi'.---
- service and - vibrations technical e - :m::::::‘e
maintenance - coMmosion condition for .. = g -
records - oil leakage and - safety devices - su;h.t gl.a&s Se=holiE be i
- inspection traces - pressure limiter == e gg;:|$f;3$n
records - material (HP/LP) System Pressure checks by Undste and Mandatory re-
damages - gaugss =ys check - OFDM and bubble detaiFI,ed =TT inspection within
* Ingpection of - component - SENSOrs . operati ﬁ.g salution T 30 days, can be
refrigerant hanlingl breakdown - putlet discharge pressure - (U fluid) e on same day at
reports - sight glasses lines remt Areas to check ... Teyrete suitable time
(recharging, - abnormal noise il == period
recovery etc.) other than Set values P B “I"::':Irms
expected inspection for ... . . 2 i
* Inspection of operational noise - safety devices "feg“' if there |fs = B “l_j?:;: :I:eas
system data ... leading to risk - pressure limiter r;;;;zi;n replaceable filter-
- design and of refrigerant (HPILP) system efficiency driers
operating leakage - cones to safety

Mandatory repair
of detected leak
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»C* = condenser
water cooled

T

-B“ = Receiver

X0

«E* = Throttling
Device (e.g. TXV)

¥ = condenser i
air cooled = van
fo 1
& | pos

V2

«V“ = compressor

G ]

X
|é>m

‘ «0° (£ero) = evaporator

air cooler

_—
* *,_.l]“ = evaporator water

(brine) cooler
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No Symbol Term Comment|
1 p pressure bar 1 bar=10’ Pa
2 Dabs absolute pressure bar 1 bar = 100 kPa
3 Pamb) ambient pressure bar 1 bar=0,1 Mpa
4 difference between absolute pressure and bar B i
Pe ambient atmospheric pressure (gauge pressure) Pe = Paps = Pamy
5 Pe condensing pressure (absolute) bar
6 difference between condensing pressure and bar o
Pec ambient atmospheric pressure (gauge pressure) Pec = Pe = Pamb
7 Do evaporating pressure (absolute) bar
3 difference between evaporating pressure and bar o
Peo ambient atmospheric pressure (gauge pressure) Peo = Po = Pamb
9 Pevi/Peva pressure at compressor inlet / outlet (gauge) bar
temperature of refrigerant at compressor inlet
10 ta/t °C converted
u/ te outlet (gauge) Peviy2
1t /t temperature of superheated refrigerant at °c
vih /7 fvah compressor inlet / outlet
12 Aty Superheat at compressor inlet K Aty = tyrn -t
13| peci/ Pec pressure at condenser inlet / outlet (gauge) bar
temperature of superheated refrigerant at R
14 tein . C
condenser inlet
temperature of subcooled refrigerant liquid at R
15 tou C
condenser outlet
16 t. saturated condensing temperature °C at p.
17 Aty subcooling at condenser outlet] K Aty =to- o
18 tas/ tos air temperature at condenser inlet / outlet °C
19 Pee1/Pee)  Pressure at throttling device inlet / outlet (gauge) bar
temperature of subcooled refrigerant liquid .
20 tery . . C
at throttling device inlet
21 Aty subcooling at throttling device inlet K Atery = te - tegy
22 Peo1/ Peo: pressure at evaporator inlet /outlet (gauge) bar
23t temperature of superheated refrigerant o
ozh vapour at evaporator outlet
24 Atgon Superheat at evaporator outlet K Atgon=tom - toa
25 toy Saturated suction gas temperature at evap. outlet ° converted peo)
26 to saturated evaporating temperature ° at p,
27| tou/ to air temperature at condenser inlet / outlet °C
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No Symbol Term Sl unit Comment
28 tambl ambient temperature °C
29 troom cooling position temperature °
30 t temperature °C t=T-273,15K
31 T thermodynamic temperature K
32 h superheated vapour
33 u subcooled liquid
34 A difference (delta)
35 1 inlet
36 2 outlet]
37 B container e.g. receiver
38 c condenser
39 E throttling device e.g. TXV
40 F filter| DIN deviant
41 H heater
42 K secondary media e.g. water, brine|
43 L ventilator]
44 M motor
45 o evaporator spoken "zero"
46 P pump
47 S sight-glass DIN 8941 deviant]
48 T transducer DIN deviant
49 U subcooler, aftercooler
50 \ compresson
51 w heat transfer media water, oil ...
52 WT| internal heat exchanger liquid / gas
53 X valve) DIN deviant
54 Z intercooler|
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Testing of electrical installations

Visual check

b 4

P Prove and taking measurements:

Testing report and completion
certificate

A J

' Repetition checking inspection
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Switch on Compressor will not
the Start
appliance
l Compressor starts
Check power supply Maintain power supply
Mo compressor start
> ]

Compressor starts

Y

Check Thermostat Replace thermostat

Mo compressor start
]

Compressor starts

k 4
Check start relay or Replace relay or PTC
PTC
Mo compressor start
> ]

v

Check compressor @ Replace compressor @ Compressor starts
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End Bell
|

Rotor Bearing

Motor Stator

Fan Blades

End Bell
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PROKLIA

(ir

1 | Suction gas inlet at motor 8 | Discharge line sump heater
2 | Suction gas cooled motor 9 | Valves

3 | Suction line connection 10 | Oil sight glass

4 | Epoxy coated motor winding 11 | Piston

5 | Electric connection box 12 | Crankcase heater

6 | Shell 13 | Internal pressure relief valve
7 | Discharge tube connection 14 | Internal motor protector
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1 | Suction gas inlet stop-valve 5 | Oil pump

2 | Suction gas cooled motor 6 | Compressor (piston)
3 | Qil sight glass { | Discharge stop-valve
4 | Crankcase with lubricant 8 | Valve plate
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PROKL

XV

CXsL
Chiller Water 12°C/ 6°C ﬁ

DN 32

2 K Page: 111 z 5 72
l Z e Refrigerant Circuit
Chilled Water System
Datum _| Name R717 (NH3) sytem with dry exspansion and open-drive
130313 |RH screw

Water cooled condenser and interstage oil-cooler.

Cooling Water 32°C/ 27°C

DN 40

XDE

DN 32

E:

1 B - 0il separator

2 CF - Coalescent filter

3 OOL - Check valve discharge line

4 OxsL - check valve suction line

S DL - Discharge Line

6 DX - Double Safety valve

7 & - Expansion valve (motor operated)
8 FLL - Filter liguid line

9 FORL - Filter oil recovery line

10 FsL - Filter suction line

11 H - 0il heater

12 LI - oil level indicator

13 LL - Liquid line

14 LS - 0il level switch

15 MFO - Microfilter

16 o1 - 0il line 1

17 R . 0il recovery line

18 PDAC - 0il differential pressure control
19 PIH - High pressure gauge

20 PIL - Low pressure gauge

21 PIOi - 0il pressure at micro filter inlet
22 PIOO - 0il pressure at micro filter outlet
23 PTE - Pressure trancducer to control EV
24 PZHH - High pressure limiter

25 SG - sight glass

26 SL - suction line

27 sV - solenoid valve

28 TT - Tranceducer Temperature 6.150°C
29 TTA - Tranceducer Temperature @.150°C
30 TTB - Tranceducer temperature -56°C _ 56°C
31 TTE - Transducer to control &V

32V - Compressor

33 V3 - Stop valve oil line

34 W - Drive motor

35 X1 - stop valve suction line

36 X10 - Stop vale liquid line

37 X3W - Three way valve

38 )GWT - Three way termostatic valve

33 X5 - Stop-valve oil line

48 X6 - Stop valve oil recovery line

41 X7 - regulation valve

42 X8 - Check valve discharge line

43 XcC - Capacity control valve

44 0 - Drain valve

45 XDE - Relief valve

46 XE - Counterbalance valve

47 XTI - Instrument valve

48 XPD - Differential pressure vale

49 XROIL - 0il injection regulation valve
5@ Xs - safety vale chilled water cooler
51 XSCC - Capacity control service valve
52 X - vent valve

53 70 - 0il cooler
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.
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L Eu
H TXV Superheat Checkl X7 1 -=> H
Superheat at evaporator outlet (to2n) in K = to2h minus to2 ’ 2h t 0
|| Read to2 (saturated suction temperature) from the pressure gauge connected to X7 ]
and indicating peo2, the saturated suction pressure at evaporator (o) outlet.
! ]
Date: 28th Feb. 2013 Description: Allocation:
Editor: RH i Z PROKLIMA Exeplary refrigerant circuit: Refrigerant circuit piping diagram Page
Approved: | X g according to EN1861) Lot
Project: HPMP
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Date: 09th March 2013 Description: Allocation: 1
Editor: RH i PROKLIMA Air- conditioning mono-split system / Cooling only. Refrigerant circuit piping diagram Page
Approved: | Xxx g I Z Connection of a four way manifold to the system for according to EN1861
?r - data reading. from| 1
Project: HPMP
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C|  Cooling Mode |°C| Heating Mode
Date: 09.03.2013 Description: Allocation:
Editor: RH i Z PROKLIMA Air- Conditioning mono-split system with heat-pump Refrigerant circuit piping diagram Page
Approved: | xox g function. Connection of a four way manifold to the according to EN1861
: tem for data recording.
Project _|HPMP ¥ "o from
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Date:

09th March 2013

Editor:

PROKLIMA

Approved:

o giz

Project:

HPMP

Description:

Refrigerant recovery from mono-split AC system|.
Use of a 4-way valve manifold, a recovery cylinder on
scale and a recovery unit (oil-less).

Allocation:
Piping and installation layout with tools.
Diagram according to EN1861
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